Novel roles of FKBP5 in muscle alteration induced by gravity change in mice.
Skeletal muscle hypertrophy and wasting are induced by hypergravity and microgravity, respectively. However, the mechanisms by which gravity change regulates muscle mass still remain unclear. We previously reported that hypergravity increases muscle mass via the vestibular system in mice. In this study, we performed comparative DNA microarray analysis of the soleus muscle from mice kept in 1 or 3 g environments with or without vestibular lesions. Mice were kept in 1 g or 3 g environment for 4 weeks by using a centrifuge 14 days after surgical bilateral vestibular lesions. FKBP5 was extracted as a gene whose expression was enhanced by hypergravity through the vestibular system. Stable FKBP5 overexpression increased the phosphorylations of Akt and p70 S6 kinase (muscle protein synthesis pathway) and myosin heavy chain, a myotube gene, mRNA level in mouse myoblastic C2C12 cells, although it reduced the mRNA levels of atrogin-1 and MuRF1, muscle protein degradation-related genes. In conclusion, we first showed that FKBP5 is induced by hypergravity through the vestibular system in anti-gravity muscle of mice. Our data suggest that FKBP5 might increase muscle mass through the enhancements of muscle protein synthesis and myotube differentiation as well as an inhibition of muscle protein degradation in mice.